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Abstract: Increasing the competitiveness of a country is a significant challenge for policymakers 
since this is linked to the country's economic development. For measuring global competition, the 
World Bank uses the Global Competitiveness Index (CGI) 4.0, which includes 12 pillars for various 
aspects of competitiveness. This analysis aims to investigate the correlation of the CGI 4.0 pillars 
on economic development as expressed by Gross domestic product (GDP) per capita. We used panel 
data for the year 2019 from World Bank for 137 countries and applied regression analysis. Our 
findings suggest policymakers should focus on optimizing the Skills, Health Information and 
communication technology pillars to further promote a country’s economic development and 
wealth. 
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1 Introduction 


According to Organization for Economic Cooperation and Development (OECD), the competitiveness of a country is 
based on its production efficiency and the ability to add to citizens' prosperity and wealth. A nation's competitiveness 
is measured by the annual changes in the Gross domestic product (GDP) per capita and presents how a country 
maintains and expands its domestic real income. 


The World Economic Forum has studied countries’ competitiveness since 1979. It defines competitiveness 
as “the set of institutions, policies, and factors that determine the level of productivity of a country, which in turn sets 
the level of prosperity that the country can earn.” In 2005 the Global Competitiveness Index (GCI) was elaborated, 
and in 2007 the competitiveness ranking was introduced with 12 dimensions-pillars and 103 indicators. These sub- 
indexes or pillars are divided into four groups, namely, “Enabling Environment (Institutions; Infrastructure; ICT 
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Adoption; Macroeconomic Stability), Human Capital (Health; Skills), Markets (Product Market; Labour Market; 
Financial System; Market Size), and Innovation Ecosystem (Business Dynamism; Innovation Capability)”. Each of 
these pillars has a different effect on a country’s economic growth and affects differently developing, emerging, or 
developed countries (Reyes and Useche, 2019). In this study, we used a sample of 137 countries for the year 2019, 
just before the covid19 outbreak, and the purpose of the study is to identify which pillars are more relevant and should 
receive special attention globally. This information could be vital for policymakers, economists, managers, and others 
interested in this subject. 


2 Literature Review 


Competitiveness is related to better living conditions, higher wages, and better employment opportunities. When a 
country is more competitive, then has more possibilities to gain economic growth (Nogueira and Madaleno, 2021). 
GCI is an index of competitiveness published annually, and covers 144 countries and almost 99% of the world GDP. 
Productivity is one of the main determinants of competitiveness. A country may be competitive since can innovate 
and compete successfully with other countries in international competition (Porter, 1990). The development of an 
innovation-friendly environment, with the provision of innovative supporting services assuring investments that 
empower employee competencies, scientific research and technology innovations and accelerates competitiveness 
(Valentinavičius 2005). 


Expenditures on research and development (R&D) are essential in a knowledge-based economy that depends on 
creating new knowledge, dissemination and use. New knowledge is created by public and private R&D expenditures, 
investments in education and the intensity of skilled human capital. In order to achieve global competitiveness, the 
economies should transform into knowledge-based systems, which describes greater dependence on knowledge, 
information and communication technologies (ICT) and upgraded workforce skills (Sener & Saridogan, 2011). 


Upskill acquisition and lifelong workforce education are essential boosters of competitiveness. Developing 
appropriate digital skills in terms of human resources is an integral part. It plays a decisive role in the well-being of 
society, the state and the economy. Skills are also linked to personality traits (eg. Consciousness or emotional stability). 
They may have a cognitive component (literacy, numeracy, problem-solving), ICT skills, management and 
communication skills, self-organization skills, readiness to learn and others (OECD, 2017). 


An efficient health care system has significant impact on public health and improvements in health may enhance 
economic growth. New technologies offer tailor-made solutions for patients and digitalization of the healthcare sector 
(Puaschunder and Beerbaum, 2020). Sigal and Bakumenko (2020) analyzed data from the GCI and the World Health 
Report from 2000 until 2018 and concluded that the efficiency of healthcare systems has a significant impact on public 
health, and further, public health affects the economy's development and competitiveness. A sick workforce often 
presents work absenteeism and bears economic costs to businesses. In order to prevent these costs, investments should 
be made in the provision of health services (Cho and Moon, 1998). 


The Global Competitiveness Index 


The level of competitiveness and productivity shows the size and level of prosperity that can be achieved in an 
economy over the years (Pérez-Moreno, Rodriguez and Luque, 2016; Munich Personal RePEc Archive, 2019). The 
Global Competitiveness Index (GCI) was first introduced by the World Economic Forum (WEF) and is an effort to 
monitor global competitiveness. It is part of the Global Competitiveness Report series that began in 1979 with 16 
countries and by 2014-15 was taking data from 144 different economies (ParauSi¢ et al., 2014). The GCI resulted after 
gathering quantitative data from various sources (such as the World Bank or the International Trade Center) and 
qualitative data through interviews with approximately 15 thousand leaders of the world economy 
(reports. weforum.org, 2022). 


Global Competitiveness Index 4.0 


The GCI index was criticized for methodological issues, and in 2018 the WEF introduced a different methodology for 
calculating competitiveness. The GCI 4.0 still measures national competitiveness—defined as the set of institutions, 
policies and factors that determine the level of productivity. Indicators from the survey and the statistics get normalized 
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on a scale from 0 (worst) to 100 (best), without weights. All factors of competitiveness are similar regardless of income 
level. In a previous edition of GCI, weights were applied to an economy according to the state of its development. As 
a result, some developed countries, including Greece, jumped in ranking from 87th place (2017) to 57th (2019) with 
the last edition of GCI. 


The methodology for the calculation of the Global Competitiveness Index 4.0 (GCI) can be described as follows: 
A continuous aggregation of scores is used, from the superficial indicator level (unweighted indicator lever) to the 
overall GCI score (weighted sums scoring level). At every step, each aggregated indicator is computed by the 
arithmetic mean of the scores of its components. Each indicator is converted into a unit-less score and then is re-scaled 
compared with the lowest value of an indicator and the frontier (the best possible outcome of an indicator). 


3 Methodology 


Our database includes data for a set of 137 counties. The data concerning the 12 GCI pillars comes from the World 
Economic Forum for the year 2019 (The Global Competitiveness Report, 2019). Data for GDP comes from the World 
Bank (World Bank, 2019). The coding of the variables is presented in Table 1. 


Our analysis aims to discover the most critical pillars of competitiveness associated with GDP per capita, thus, the 
country's economic status. The pillars use a ranking system to assign a country to a position according to the total 
number of countries. So, a country with a low value in the pillars (1, 2, 3, etc) means that its performance is solid and 
is found in the first position. On the other hand, a country assigned a higher value represents a relevant low 
performance on the specific pillar. For the analysis, we initially transformed the variables into their logarithmic form 
according to the methodology proposed by Nogueira and Madaleno (2021). 


Moreover, we applied a regression model setting the GDP cap as the dependent variable and the 12 pillars as 
independent variables. We applied the stepwise method to automatically select the most appropriate variables 
associated with the dependent variable. Finally, after discovering the most critical variables, we use scatter-dot 
diagrams to represent the relevant position of the countries in our sample. 


Table 1: Variable coding and description 


Variable Coding Variable Description 

P1 GCI 4.0: Pillar 1: Institutions 

P2 GCI 4.0: Pillar 2: Infrastructure 

P3 GCI 4.0: Pillar 3: ICT adoption 

P4 GCI 4.0: Pillar 4: Macroeconomic stability 
P5 GCI 4.0: Pillar 5: Health 

P6 GCI 4.0: Pillar 6: Skills 

P7 GCI 4.0: Pillar 7: Product market 

P8 GCI 4.0: Pillar 8: Labour market 

P9 GCI 4.0: Pillar 9: Financial system 
P10 GCI 4.0: Pillar 10: Market size 

P11 GCI 4.0: Pillar 11: Business dynamism 
P12 GCI 4.0: Pillar 12: Innovation capability 
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GCI_AVERAGE Average Global Competition Index 
GDP_CAP Gross Domestic Product per cap 
CLASSIFICATION Classification according to income 
iN Where the “_LN” is present, we are using the 
pa logarithmic transformation of the variable 
Source: developed by the authors 
4 Analysis 


We applied the correlation coefficient between the variables of GDP_cap and GCI_average to investigate the strength 
of the relationship between the economic strength of the countries and Global Competition Index. The results are 
presented in Table 2. The negative sign means that the variables move in the opposite direction. Thus, as the GCI 
index becomes lower (meaning a high relevant position, 1st position, 2nd position etc) the GDP becomes higher. The 
correlation coefficient was 86.3% representing a solid relationship between the variables of competition index and 
GDP. 


Table 2: Pearson Correlation coefficient between Gross Domestic Product per capita (GDP_CAP) and Global 
Competition Index (GCI) 


Correlations 
Average_GCI_LN GDPCAP_LN 

Pearson Correlation 1 -,863** 
Average _GCI_LN Sig. (2-tailed) ,000} 

N 137 133 

Pearson Correlation -,863** 1 
GDPCAP_LN Sig. (2-tailed) ,000) 

N 133 133 
** Correlation is significant at the 0.01 level (2-tailed). 


Source: developed by the authors 


By applying the stepwise regression method, the three following variables were selected to have the highest 
association with the GDP_CAP. Those variables were Pillar 3: ICT adoption, Pillar 5: Health and Pillar 6: Skills. 
Those variables and their correlation with GDP per capita are presented in Table 3 and figure 1. 
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Table 3: Correlation between GPD per capita and Pillar 3, 5 and 6 


Correlations 
P3_LN P5_LN P6_LN GDPCAP_LN 

Pearson Correlation 1 ,617*" ,694** -,761** 
P3_LN Sig. (2-tailed) ,000 ,000 ,000} 

N 137 137 137 133 

Pearson Correlation ,617** 1 ,604** -,702** 
P5_LN Sig. (2-tailed) ,000} ,000} ,000} 

N 137 137 137 133 

Pearson Correlation ,694** ,604** 1 -,803** 
P6_LN Sig. (2-tailed) ,000} ,000} ,000} 

N 137 137 137 133 

Pearson Correlation -,761** -,702** -,803** 1 
GDPCAP_LN Sig. (2-tailed) ,000} ,000} ,000} 

N 133 133 133 133 
** Correlation is significant at the 0.01 level (2-tailed). 


Source: developed by the authors 


P3_LN 


Figure 1: Correlation and trend line between GDP per cap and pillars 3,5 and 6 


Source: developed by the authors 
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In the following figure 2 we represent the countries’ position according to GDP_CAP and their performance in 
pillar 3, ICT adoption. Looking at the bottom right corner of figure 5 we can see the top countries in ICT adoption 
that also have a high ranking in GDP per capita. Countries such as South Korea, Singapore, Japan, United Arab 
Emirates, Qatar, Denmark, Iceland and Norway are in the top positions concerning ICT adoption and have high 
GDP per capita. 
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Figure 2: ICT adoption correlation with GDP, countries in the bottom right have the best performance 


Source: developed by the authors 
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Figure 3 represents the countries’ position according to GDP_CAP and their performance in pillar 5, health. By 
looking at the bottom right comer of figure 5 we can see the top health countries that also have high GDP per capita 
ranking. Countries such as Spain, Japan, Singapor, Italy, Switcherland, France, Iceland and Korea are found in the 
top positions concerning Health system and have also a high GDP per capita. 
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Figure 3: Health correlation with GDP, countries in the bottom right have the best performance. 


Source: developed by the authors 
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Figure 4 represents the countries’ position according to GDP_CAP and their performance in pillar 6, Skills. By 
looking at the bottom right corner of figure 5 we can see the top countries in Skills that have also high ranking in 
GDP per capita. Countries such as Switzerland, Finland, Denmark, Norway, Netherlands, Iceland, Germany, and the 
United States are found in the top positions concerning skills and have also a high GDP per capita. 
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Figure 4: Pillar 6: Skills correlation with GDP, countries in the bottom right have the best performance 


Source: developed by the authors 
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5. Conclusion- Discussion 


Competitiveness is associated with international trade and depends mainly on price factors, such as the cost of wages 
or unit cost, and non-price factors as the technology used, level of innovations, human capital, or macroeconomic 
factors (Teixeira and Barros, 2019). The current research examined global competitiveness using panel data from 137 
countries for the year 2019. The correlations extracted indicated that the GCI-pillars of Health, Skills and Information 
and Communication technologies are factors of concern for increasing competitiveness globally. Non-price 
competitiveness and product differentiation are significant when a country has to compete with low-cost countries 
internationally. 


Competitiveness ensures high standards of living, reduces inequalities, increases people's well-being, and 
promotes social inclusion. When a country is more competitive and exhibits solidity, it attracts new investments, 
creates new jobs and offers wealth and prosperity for all economic entities. The efficiency of the markets and the 
unique production characteristics, such as productivity; innovation; R&D; entrepreneurship; education and 
macroeconomic environment, allow the country to gain a competitive advantage and economic growth. 


In 2019 within the EU-28 countries, Greece was ranked 27th in competitiveness, leaving Croatia at the end of the 
rank. The competitiveness score of Greece globally has decreased from position 53 in 2017, to position 57 in 2019. 
The worsened score was due to improvements in other countries’ scores relative to the competitiveness of Greece. 
According to European Investment Bank, in 2018, Greece had a high share of low-skilled workers. They should 
implement educational and training policies to specialize in more technologically advanced activities. The education 
and training systems should align with the private sector by implementing vocational education and training of the 
workforce. In the same research, Higher education and training are among the top three priorities for the European 
countries, but Greece, Cyrus and Ireland fall back in these priorities. 


Table 4; Greece scores and ranking in 2019 on the Pillars of ICTs adoption, Health and Skills. 


Pillar in 2019 Score/Rank Best performer (Score) 

ICT adoption 58.9 /57"4 Korea (91.3) 

Health 95.7 / 215 Iceland, Singapore, Japan, 
Spain, (100) 

Skills 70.4 / 39th Finland (87.9) 

Quality of vocational training 41.5 / 1115 Switzerland (92.3) 

Critical thinking in teaching 27.7 / 119% USA (78.9) 


Source: developed by the authors 


Policies of financing Research and development expenditures, support of innovations and broad 
application of ICT to government and public administration will lead to economic transformation with 
increased productivity and competitiveness of the country. 


Since 2016 Greek authorities have implemented policies to develop digital infrastructures to enhance 
access to information and communication technologies such as high-speed internet, creation of a digital 
economy, e-government establishment, support of clusters, enhanced innovations and e-commerce 
(European Commission, 2019). 


The COVID pandemic has forced governments and companies to adopt ICTs radically and extensively, 
and people use digital channels to interact. This rapid digital shift led companies to respond 20 times faster 
than expected, while research on the relationship between digital transformation and skills development is 
still on progress (Kargas et al., 2022). 
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